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August 5.29 4.79 4.79 2.82 5.17
September 5.42 0.83 6.80 6.93 4.92
October 2.78 2.95 3.32 4.49 4.28
November 1.34 0.37 3.44 1.62 1.93
December 0.64 0.33 2.18 1.57 0.35
Total	2008 43.25 15.37 61.69 44.70 37.61
Departure	
from	normal
+8.45 -2.07 +19.60 +5.49 +4.54
2009
January 0.04 0.30 0.13 1.25 0.03
February 0.65 0.46 1.70 1.41 0.33
March 3.01 0.93 4.10 4.09 2.20
April 5.25 2.17 9.95 4.37 5.79
May 0.98 1.00 6.17 6.81 3.11
June 8.53 1.23 4.67 9.75 5.26
July 6.55 2.83 7.30 8.61 5.25
August 4.50 2.22 5.56 1.01 2.04












August 3.67 1.40 2.29 3.40
September 4.28 5.51 5.73 1.42
October 8.63 3.43 5.10 6.02
November 0.01 0.62 1.06 0.70
December 0.41 1.06 0.37 0.24
Total	2008 44.18 26.52 38.59 33.70
Departure	
from	normal
+14.86 -5.89 +8.27 +11.07
2009
January 0.02 0.03 0.04 0.45
February 0.25 0.15 0.23 1.30
March 0.09 2.61 1.78 0.41
April 2.36 3.90 5.94 1.95
May 1.93 1.25 3.91 6.85
June 6.23 5.85 4.58 1.85
July 4.35 5.93 2.05 4.02
August 4.28 4.00 4.13 3.40


















































































Manhattan 1.5 5.1 6.7 48 330 1.0 69.4 39.2
Rossville 1.3 6.7 na1 16 154 na na na
1	na,	not	available.







Ashland	Bottoms NK	S39-A3 5/22/09 all 7/2/09 10/19/09
Rossville1 Taylor	398 5/23/09 all 7/2/09 10/07/09
Rossville2 Taylor	398 5/23/09 1,	3,	4,	5,	7 7/9/09 10/07/09
1	See	Table	3	for	treatment	descriptions.
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Table 3. Micronutrient products, application rates, and timing
Timing Product	
applicationTreatment Glyphosate1 Treatment Mn Zn	
qt/a lb/a lb/a
1.	Control V6 V6 0 0 0
2.	Mn/Zn	-	Glucoheptonate V6 V6 1 0.125 0.175
3.	Mn/Zn	-	Phosphite V6 V6 1 0.05 0.075
4.	Delayed	Mn/Zn	-	Phosphite V6 10	days	later 1 0.05 0.075
5.	Experimental	product V6 V6 4
6.	High	Mn/Zn	-	Glucoheptonate V6 V6 1.5 0.2 0.3




later 1 0.125 0.175
1	For	the	Ashland	and	Rossville2	locations,	glyphosate	was	tank	mixed	with	all	treatments	except	4	and	8.
Table 4. Soybean leaf tissue analysis at growth stage R3, seed analysis at harvest, seed 
moisture, test weight, and yield as affected by treatments at Ashland Bottoms study 
location
Plant	analysis Seed	analysis
Treatment1 Mn Zn Mn Zn Moisture Test	weight Yield2
––––––––––	ppm	–––––––––– % lb/bu bu/a
1 89.3 35.4 26.8 29.3 13.0 na3 66.0
2 84.9 35.6 21.8 24.3 12.7 na 67.9
3 82.8 33.9 25.5 27.5 12.4 na 68.6
4 78.3 33.9 18.0 20.3 12.6 na 68.0
5 81.0 34.7 19.5 22.8 12.8 na 70.6
6 86.1 37.2 24.8 27.3 12.7 na 70.0
7 83.3 38.5 23.8 27.0 12.9 na 67.8
8 81.3 34.3 21.0 23.0 12.7 na 67.6
P-value4 0.469 0.951 0.332 0.650 0.737 0.802
LSD 10.1 8.9 8.1 10.5 0.7 6.2






Table 5. Soybean moisture, test weight, and yield as affected by treatments at the  
Rossville1 study location
Treatment1 Moisture Test	weight Yield2
% lb/bu bu/a
1 12.1 54.8 43.3
2 12.4 55.0 47.9
3 12.8 55.0 48.5
4 12.2 55.0 47.3
5 12.3 54.6 45.8
6 12.3 54.9 46.3
7 12.1 53.8 42.6
8 12.3 54.0 46.2
P-value3 0.485 0.122 0.875
LSD 0.8 1.1 9.3




Table 6. Soybean leaf tissue analysis at growth stage R3, seed analysis at harvest, seed 
moisture, test weight, and yield as affected by treatments at Rossville2 study location
Plant	analysis Seed	analysis
Treatment1 Mn Zn Mn Zn Moisture Test	weight Yield2
–––––––––––	ppm	–––––––––– % lb/bu bu/a
1 54.8 28.5 19.0 18.0 11.3 54.5 54.6
3 54.0 29.8 19.3 18.3 11.0 54.3 55.5
4 54.8 29.5 21.3 23.0 11.7 50.6 52.2
5 52.8 31.8 21.0 22.0 11.3 54.1 59.4
7 55.5 31.0 20.0 20.0 11.1 54.3 55.2
P-value3 0.872 0.547 0.944 0.606 0.191 0.285 0.867
LSD 5.9 4.4 7.3 8.2 0.6 4.3 14.1





Fertilization Strategies for Iron-Deficiency 

































































































Table 1. Preliminary soil test results at four field locations at the beginning of the 
project in 2009
Location County pH P K Fe Ca CaCO3
	-----------------ppm----------------- %
1 Lane 8.3 19 1050 3.5 3336 4.0
2 Lane 8.4 20 1018 2.9 4429 7.0
3 Finney 8.4 27 822 3.2 4628 9.0
4 Riley 7.8 82 372 3.9 4028 8.8












AG2905 Yes EDDHA 60.43 73.75 64.79 36.38
HEDTA 65.22 77.50 66.25 36.23
No	treatment 58.09 79.88 68.83 35.20
No EDDHA 31.45 76.00 50.92 35.58
HEDTA 29.82 76.38 51.79 35.20
No	treatment 35.20 75.75 50.75 35.48
AG3205 Yes EDDHA 59.87 79.13 75.25 35.83
HEDTA 56.48 74.13 76.04 34.20
No	treatment 58.69 79.13 76.29 36.80
No EDDHA 43.92 72.88 64.58 34.53
HEDTA 37.42 81.25 63.58 35.38
No	Treatment 44.92 81.13 64.00 35.95
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AG2905 Yes EDDHA 56.28 79.38 64.92 31.95
HEDTA 71.24 78.63 65.67 32.28
No	treatment 64.87 78.50 62.58 32.35
No EDDHA 44.09 70.63 50.83 28.65
HEDTA 54.46 73.88 55.42 28.93
No	treatment 39.76 73.75 48.67 28.70
AG3205 Yes EDDHA 67.33 80.75 77.67 32.43
HEDTA 60.03 81.50 75.00 33.38
No	treatment 54.38 80.75 75.08 31.53
No EDDHA 46.18 73.88 61.00 29.58
HEDTA 54.04 77.50 59.58 29.20
No	Treatment 48.79 76.13 59.58 29.55












AG2905 Yes EDDHA 19.28 45.50 29.33 31.73
HEDTA 24.72 51.50 29.22 33.05
No	treatment 28.54 48.17 34.67 36.23
No EDDHA 37.58 71.75 35.08 36.37
HEDTA 36.46 65.63 34.50 38.40
No	treatment 41.71 66.75 36.17 38.57
AG3205 Yes EDDHA 44.62 72.63 42.63 37.23
HEDTA 38.70 70.00 39.58 37.47
No	treatment 41.19 71.50 40.42 36.28
No EDDHA 38.34 69.75 33.50 32.50
HEDTA 23.20 63.125 33.75 34.55
No	Treatment 29.67 68.375 35.21 35.28
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Table 5. Partial ANOVA for effect of variety, seed coating, and foliar iron application 
on grain yield, SPAD readings, and plant height across locations
Effect Yield SPAD Height
------------------------------	P	>	F	-------------------------
Variety 0.1399 0.3622 <0.0001
Seed	coating <0.0001 0.0942 <0.0001
Variety	×	Seed 0.7917 0.0176 0.1384
Foliar 0.9839 0.7961 0.9866
Variety	×	Foliar 0.1298 0.7240 0.7160
Seed	×	Foliar 0.9467 0.5577 0.9322
Variety	×	Seed	×	Foliar 0.6810 0.3980 0.8868
11
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Use of Nitrogen Management Products and 













































































































































Table 1. Summary of experimental conditions
Item Manhattan	2009 Ottawa	2009 Hutchinson	2009







Corn	hybrid DKC52-59VT3 DKC52-59-VT3 DKC50-44
Plant	population 23,500 26,000 19,330
Planting	date Apr.	23 May	20 May	21
Winter	application Feb.	4 Feb.	6 Feb.	27
Spring	application May	18 May	20 May	21
Green	leaves	counted July	24 July	22 Aug.	4
Whole	plant	sampling Aug.	24 Sept.	1 Sept.	15


















































































































































































































































































































































































































































































































































































































































































































N GL Yield Ear	leaf	N GL
lb/a bu/a % bu/a % bu/a %
Control 20 104 2.10 3.15 72 1.40 3.35 120 2.16 3
Urea	at	winter 80 138 2.32 4 76 1.60 4.25 125 2.13 3.25
Broadcast	ESN-coated	urea	at	winter 80 154 2.36 4.1 84 1.62 5.25 129 2.15 3.8
Urea 80 165 2.53 5.15 87 1.56 5.3 141 2.22 3.8
Broadcast	urea	+	Agrotain 80 169 2.56 5.75 89 1.61 4.95 133 2.19 4.35
Broadcast	urea	+	Super	U 80 173 2.38 4.8 91 1.81 5.4 138 2.16 3.4
Broadcast	ESN-coated	urea 80 167 2.36 5.55 88 1.71 5.85 140 2.13 4
Broadcast	50%	urea	+	50%	ESN	urea 80 174 2.40 5.2 82 1.80 5.3 121 2.19 3.4
Broadcast	UAN 80 148 2.37 4.3 81 1.49 3.8 135 2.23 4.05
Broadcast	UAN	+	Agrotain	Plus 80 142 2.36 4.5 79 1.55 4.35 138 2.19 4.2
Broadcast	UAN	+	NutriSphere-N 80 149 2.34 3.65 71 1.50 4.05 143 2.29 3.55
Surface	band	UAN 80 148 2.28 4.3 79 1.59 4.1 126 2.03 3.95
Surface	band	UAN	+	Agrotain	Plus 80 157 2.44 5.05 78 1.69 4.5 139 2.09 4
Surface	band	UAN	+	NutriSphere-N 80 148 2.39 4.15 80 1.64 4.3 125 2.15 3.45
Coulter	band	UAN 80 162 2.35 5.35 106 1.82 5.8 145 2.22 4.65
Broadcast	urea 110 181 2.61 5.45 92 1.66 5.1 138 2.18 4.45
Broadcast	urea 130 179 2.60 6.1 96 1.76 5.8 127 2.27 4.2
Broadcast	urea 170 196 2.62 60 108 1.78 6.2 147 2.27 4.5
































lb/a % lb % % lb % % lb %
Control 20 0.93 66 na 0.86 44 na 1.35 95 na
Urea	at	winter 80 1.04 89 30 0.85 50 7 1.42 111 30
Broadcast	ESN-coated	urea	at	winter 80 1.02 98 41 0.87 54 13 1.46 116 25
Urea 80 1.13 114 61 0.87 56 14 1.54 137 49
Broadcast	urea	+	Agrotain 80 1.12 117 63 0.89 59 19 1.57 130 44
Broadcast	urea	+	Super	U 80 1.10 114 60 0.87 53 11 1.57 129 42
Broadcast	ESN-coated	urea 80 1.08 111 56 0.90 59 18 1.47 122 51
Broadcast	50%	urea	+	50%	ESN	urea 80 1.08 111 57 0.91 52 13 1.53 115 22
Broadcast	UAN 80 1.04 101 44 0.88 53 11 1.58 129 42
Broadcast	UAN	+	Agrotain	Plus 80 1.03 93 34 0.85 52 10 1.51 128 41
Broadcast	UAN	+	NutriSphere-N 80 0.97 81 20 0.87 48 6 1.51 127 40
Surface	band	UAN 80 0.99 92 33 0.85 52 9 1.46 111 31
Surface	band	UAN	+	Agrotain	Plus 80 1.04 100 43 0.90 55 13 1.50 129 41
Surface	band	UAN	+	NutriSphere-N 80 0.99 92 33 0.82 50 7 1.48 110 31
Coulter	band	UAN 80 1.07 106 46 0.89 66 27 1.58 133 47
Broadcast	urea 110 1.20 130 55 0.86 60 15 1.62 145 45
Broadcast	urea 130 1.22 129 42 0.85 60 9 1.55 129 36
Broadcast	urea 170 1.29 149 47 0.91 69 13 1.66 164 40













































































































































































































































































































































































































































































































































































































































Equivilant urea rate, lb/a





















Figure 1. Response of no-till corn to 80 lb nitrogen applied using different products and 
application methods, Manhattan, 2009.























Figure 2. Response of no-till corn to 80 lb nitrogen applied using different products and 
application methods, Ottawa, 2009.
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Figure 3. Response of no-till corn to 80 lb nitrogen applied using different products and 
application methods, Hutchinson, 2009.
19
Department of Agronomy
Use of Nitrogen Management Products and 
Practices to Enhance Yield and Nitrogen Uptake 




























































































































Table 1. Effect of nitrogen product and method of application on sorghum flag leaf percentage nitrogen and yield, 2009 




















lb/a -----%----- bu/a -----%----- bu/a -----%----- bu/a -----%----- bu/a
Control 0 2.12 0.89 104 1.78 0.93 70 1.30 --- 41 2.64 1.1925 89
Broadcast	urea	at	winter 60 2.13 0.91 123 1.84 0.92 86 1.27 --- 51 --- --- ---
Broadcast	ESN	at	winter 60 2.32 0.92 138 2.00 0.94 101 1.30 --- 43 --- --- ---
Broadcast	urea 60 2.31 0.92 137 1.93 0.94 96 1.29 --- 42 2.82 1.42 113
Broadcast	urea	+	Agrotain 60 2.50 0.96 144 1.98 0.94 105 1.31 --- 49 2.76 1.43 116
Broadcast	urea	+	Super	U 60 2.26 0.91 140 1.88 0.94 105 1.31 --- 46 2.75 1.42 109
Broadcast	ESN-coated	urea 60 2.45 0.94 151 2.06 0.95 110 1.33 --- 45 2.80 1.38 105
Broadcast	50%	urea	+	50%	
ESN	urea
60 2.34 0.92 133 1.93 0.94 108 1.25 --- 42 2.82 1.40 113
Broadcast	UAN 60 2.16 0.88 117 1.87 0.92 89 1.24 --- 55 2.91 1.41 112
Broadcast	UAN	+	Agrotain
Plus
60 2.26 0.88 109 1.93 0.91 98 1.29 --- 56 2.88 1.39 111
Broadcast	UAN	+	
NutriSphere-N
60 2.33 0.89 120 1.87 0.95 85 1.31 --- 56 2.90 1.39 109
Surface	band	UAN 60 2.47 0.90 121 1.91 0.90 86 1.26 --- 40 2.73 1.39 106
Surface	band	UAN	+	
Agrotain	Plus
60 2.35 0.92 126 1.91 0.95 84 1.35 --- 43 2.89 1.38 110
Surface	band	UAN	+	
NutriSphere-N
60 2.43 0.93 139 1.94 0.94 89 1.28 --- 39 2.85 1.35 109
Nonvolatile	N 60 2.58 0.96 141 2.06 0.97 110 1.34 --- 49 2.78 1.39 107
Broadcast	30	Urea 30 2.14 0.89 114 1.84 0.90 83 1.29 --- 52 2.80 1.35 104
Broadcast	90	Urea 90 2.47 0.95 147 2.00 0.94 110 1.25 --- 53 2.85 1.50 111
Broadcast	120	Urea 120 2.43 1.03 156 2.05 0.96 104 1.24 --- 54 3.05 1.55 109















































































































































































































































































































































































































































































































































































































































































































































































































































60 lb urea 
Figure 1. Response of no-till grain sorghum to 60 lb N applied using different products 
and application methods, Tribune, 2009.

























Figure 2. Response of no-till grain sorghum to 60 lb N applied using different products 
and application methods, Ottawa, 2009.
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Figure 3. Response of no-till grain sorghum to 60 lb N applied using different products 
and application methods, Manhattan, 2009.
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Table 1. Soil test exchangeable potassium results at different sampling dates by site
Location Nov.	30,	2007 July	30,	2009 Aug.	31,	2009 Oct.	13,	2009
------------------------------ppm------------------------------
SW	Jennings 90 140 136 104
SE	Brown 88 155 162 109
SW	Brown 106 155 165 112
Delmont 99 157 144 96
Table 2. Potassium in soybean leaf tissue at pod set (early) and pod fill (late) by treat-
ment and site
SW	Jennings SE	Brown SW	Brown Delmont
Treatment1 Early	 Late Early	 Late Early	 Late Early	 Late
-------------------------------%----------------------------
Control 1.68 0.99 1.75 0.99 1.79 1.03 1.76 1.00
BR	K-State	 1.75 1.09 1.75 0.95 1.82 1.11 1.75 1.02
BR	30	 1.75 1.05 1.78 0.98 1.85 1.10 1.78 1.10
BR	60	 1.79 1.10 1.79 1.02 1.87 1.09 1.78 1.09
BR	60,	biannual 1.74 1.11 1.80 1.00 1.86 1.09 1.80 1.09
BR	120,	biannual 1.77 1.14 1.84 1.03 1.85 1.15 1.76 1.16
BR	180,	biannual 1.85 1.11 1.95 1.03 1.96 1.20 1.94 1.21
SB	60,	biannual 1.82 1.20 1.80 0.98 1.84 1.09 1.85 1.07
SB120,	biannual 1.80 1.11 1.83 1.01 1.91 1.14 1.77 1.17
SB	180,	biannual 1.81 1.19 1.84 1.06 1.87 1.15 1.88 1.14






Table 3. Influence of potassium fertilizer rate and treatment on soybean yield by loca-
tion, 2009
Treatment1 SW	Jennings SE	Brown SW	Brown Delmont
------------------------------bu/a------------------------------
Control 39 36 29 38
BR	K-State	 37 32 36 38
BR	30	 39 37 34 37
BR	60	 39 31 35 36
BR	60,	biannual 41 39 36 34
BR	120,	biannual 38 32 34 36
BR	180,	biannual 41 33 30 38
SB	60,	biannual 39 36 31 38
SB120,	biannual 40 33 34 39
SB	180,	biannual 39 31 36 34




y = -6.4857x + 251.98 





























































































Table 1. Effect of nitrogen fertilization on corn grain yields, Colby, 2008–2009
Preplant Starter Side-dress Total Yield
-------------------------------------lb/a----------------------------------- bu/a
0 20 0 20 139b
100 20 0 120 171a
140 20 0 160 178a
180 20 0 200 176a
40 20 60 120 163a
60 20 80 160 182a
80 20 100 200 187a
100 20 GreenSeeker 136 170a
100 20 Crop	Circle 133 175a
100 20 SPAD 128 166a
100 20 GreenSeeker	+	SPAD 148 168a




Table 2. Effect of nitrogen fertilization on corn grain yields, Rossville, 2007–2009
Preplant Starter Side-dress Total Yield
-----------------------------------lb/a----------------------------------- bu/a
0 20 0 20 102d
100 20 0 120 214c
140 20 0 160 218bc
180 20 0 200 230ab
40 20 60 120 219bc
60 20 80 160 229ab
80 20 100 200 229ab
100 20 GreenSeeker 145 222ab
100 20 Crop	Circle 149 235a
100 20 SPAD 133 215bc
100 20 GreenSeeker	+	SPAD 126 225abc
100 20 Crop	Circle	+	SPAD 145 222abc
Means	followed	by	the	same	letter	are	not	significantly	different	at	P<0.05.
Table 3. Effect of nitrogen fertilization on corn grain yields, Tribune, 2007–2009
Preplant Starter Side-dress Total Yield
-----------------------------------lb/a----------------------------------- bu/a
0 20 0 20 139f
100 20 0 120 190de
140 20 0 160 222a
180 20 0 200 195cde
40 20 60 120 180e
60 20 80 160 209abc
80 20 100 200 212ab
100 20 GreenSeeker 133 198bcd
100 20 SPAD 139 202bcd
100 20 GreenSeeker	+	SPAD 125 190de
Means	followed	by	the	same	letter	are	not	significantly	different	at	P<0.05.








1 106 160 209 172
2 118 160 190 190
3 124 160 197 202
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Table 1. Effect of timing of nitrogen fertilization on corn grain yields, Manhattan, 2009




20 0 0 0 20 95f
20 40 0 0 60 133e
20 40 30 0 90 158d
20 40 60 0 120 173cd
20 40 90 0 150 185bc
20 40 0 30 90 166d
20 40 0 60 120 192ab
20 40 0 90 150 207a
Means	followed	by	the	same	letter	are	not	significantly	different	at	P<0.05.
Table 2. Effect of late-season nitrogen fertilization on corn grain yields, Rossville and St. 
Marys farmers’ fields, 2009
Treatment Yield
Preplant	N V16	N Total	N Rossville Field	1 Field	2
---------------lb/a--------------- ---------------bu/a---------------
60 0 60 102d 182a 173a
60 30 90 131c 178a 179a
60 60 120 158b 189a 180a
















































































































9	N Total	N Yield Protein
---------------------------------lb/a--------------------------------- bu/a %
0 0 0 0 0 0 49h 9.3h
120 0 0 0 0 120 78abcd 12.3bcd
0 30 0 0 0 30 70defg 10.3g
0 60 0 0 0 60 84ab 10.5fg
0 90 0 0 0 90 77bcde 11.6cde
0 0 30 0 0 30 83ab 11.2ef
0 0 60 0 0 60 85a 11.6de
0 0 90 0 0 90 81abc 12.4bc
30 0 0 0 0 30 80abc 10.5fg
30 30 0 0 0 60 74cdef 10.2g
30 60 0 0 0 90 83ab 11.5e
30 0 0 60 0 90 79abc 12.9ab
30 0 0 0 30 60 70efg 11.7cde























































































Table 1. Corn yield response to phosphorus fertilizer with and without the use of phosphorus-
enhancing additives
Treatment		




1. 0 None 78 217 191 230 231
2. 0 JumpStart 95 223 196 231 ---
3. 10 None 68 220 210 226 226
4. 10 JumpStart 83 199 209 225 ---
5. 10 Avail 78 220 201 223 220
6. 10 JumpStart	+	Avail 86 193 187 233 ---
7. 20 None 89 214 215 233 209
8. 20 JumpStart 82 225 218 226 ---
9. 20 Avail 95 214 209 231 209
10. 20 JumpStart	+	Avail 81 198 204 245 ---
11. 40 None 71 198 225 230 223
12. 40 JumpStart 86 201 228 223 ---
13. 40 Avail 103 218 225 233 222




NS NS <.0001 NS NS
No	JumpStart	vs.	JumpStart	at	no	P,	
1	vs.	2
NS NS NS NS ---
Low	P	rate	vs.	High	P	rate,	
3,	4,	5,	6	vs.	11,	12,	13,	14
NS NS <.0001 NS NS
Low	P	rate	vs.	Middle	P	rate,
3,	4,	5,	6	vs.	7,	8,	9,	10
NS NS 0.0034 0.041 NS
Middle	P	rate	vs.	High	P	rate,
7,	8,	9,	10	vs.	11,	12,	13,	14
NS NS <.0001 NS NS
No	JumpStart	vs.	JumpStart	across	P	rates
3,	7,	11	vs.	4,	8,	12	
NS NS NS NS ---
No	Avail	vs.	Avail	across	P	rates
3,	7,	11	vs.	5,	9,	13
0.0275 NS NS NS NS
Avail	vs.	JumpStart
5,	9,	13	vs.	4,	8,	12
NS NS NS NS ---
No	product	vs.	Avail	+	JumpStart
3,	7,	11	vs.	6,	10,	14
NS NS 0.0186 NS ---
Standard	error	(bu) 9 9 7 6 10
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East Central Kansas Experiment Field
Impact of Planting at Different Distances from 
the Center of Strip-Tilled Fertilized Rows on 












































































































Directly over 3.75 in. o
7.5 in. o 15 in. o
Figure 1. Impact of planting at different distances from the center of strip-tilled fertilized 
rows on corn plant population.
Means	with	the	same	letter	within	years	are	not	significantly	different	at	P<0.05.































































Figure 2. Impact of planting at different distances from the center of strip-tilled fertilized 
rows on corn growth at the (A) 2- to 3-leaf growth stage and (B) 6- to 7-leaf growth stage.
Means	with	the	same	letter	within	years	are	not	significantly	different	at	P<0.05.
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Directly over 3.75 in. o
7.5 in. o 15 in. o
Figure 3. Impact of planting at different distances from the center of strip-tilled fertilized 
rows on corn grain yield.
Means	with	the	same	letter	within	years	are	not	significantly	different	at	P<0.05.
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Table 1. Effect of calcium thiosulfate, magnesium thiosulfate, and Trisert NB rate on 
nitrogen and phosphorus content in the flag leaf and grain, test weight, and grain yield of 









Check 1.65 0.257 1.02 0.722 56.7 49.2
UAN	90 2.41 0.264 1.05 0.435 55.6 96.8
UAN	60 2.03 0.254 0.98 0.649 54.9 76.0
UAN	60;	CaTs,	5	gal 1.82 0.263 0.97 0.636 55.8 69.0
UAN	60;	CaTs,	10	gal 1.97 0.252 0.94 0.635 55.6 74.9
UAN	60;	CaTs,	5	gal;	Trisert	NB 2.09 0.251 1.01 0.667 55.4 78.4
UAN	60;	Trisert	NB,	4	gal	foliar 2.19 0.254 1.03 0.616 55.6 79.6
UAN	60;	MagThio,	1.0	gal 1.94 0.254 0.99 0.665 56.0 78.3
UAN	60;	MagThio,1.5	gal 2.10 0.253 1.01 0.617 55.8 74.4
UAN	60;	MagThio,	2.0	gal 1.97 0.255 0.99 0.647 55.0 75.2
LSD	(0.05) 0.17 NS NS 0.142 	0.8 10.9
1	UAN,	urea-ammonium	nitrate	solution;	CaTs,	calcium	thiosulfate;	MagThio,	magnesium	thiosulfate.
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Macronutrient Fertility on Irrigated Corn and 


























































Kansas River Valley Experiment Field
Table 1. Effects of nitrogen, phosphorus, and potassium applications on corn yields in a 




1995 1997 1999 2001 2003 2005 2007 2009
----------lb/a---------- -------------------------------------bu/a----------------------------------
0 0 0 87 93 88 119 88 92 126 141
0 0 60/150 86 95 106 123 84 83 101 132
0 30 0 93 101 115 124 107 114 120 154
0 30 60/150 86 87 90 115 102 80 108 136
0 60 0 84 86 76 110 101 102 100 157
0 60 60/150 92 89 79 115 106 105 104 139
40/120 0 0 129 200 202 183 174 171 191 208
40/120 0 60/150 126 181 195 173 167 189 201 216
40/120 30 0 123 189 188 168 188 179 187 192
40/120 30 60/150 138 208 181 192 198 200 189 223
40/120 60 0 117 195 159 183 202 194 194 201
40/120 60 60/150 132 190 213 182 195 201 194 232
160 0 0 171 203 171 171 188 196 197 217
160 0 60/150 177 177 206 168 175 194 206 211
160 30 0 168 184 189 174 184 174 168 193
160 30 60/150 181 205 209 190 211 200 184 216
160 60 0 167 191 199 205 205 203 196 218
160 60 60/150 178 204 203 198 193 213 201 242
80 30 60/150 151 187 177 167 167 167 202 219
240 30 60/150 182 206 219 192 192 192 197 220
LSD	(0.05) 	15 	27 	46 	26 	34 	28 	26 	41
Nitrogen	means
0 	88 	92 92 118 98 96 110 143
40/120 127 194 190 180 187 189 193 212
160 174 194 196 184 193 197 192 216
LSD	(0.05) 	8 	19 	19 	13 	17 	13 	13 	11
Phosphorus	means
0 129 158 161 156 146 154 170 187
30 131 162 162 160 165 158 159 186
60 128 159 155 166 167 170 165 198
LSD	(0.05) 	NS NS NS NS 	17 NS NS NS
Potassium	means
0 127 160 154 160 160 158 164 187
60/150 133 159 165 162 159 163 165 194
LSD	
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Kansas River Valley Experiment Field
Table 1. Effect of various fertilizer applications on soybean yield, Kansas River Valley 
Experiment Field, Rossville, 2008 and 2009
Growth	stage Soybean	yield
Fertilizer Rate 2008/2009 2008 2009
gal/a -----bu/a-----
Check 59.9 69.6
Trisert	K+ 2.5 V5/NA 60.6
Trisert	K+ 5.0 V5/NA 59.3
MagThio 1.0 V5/NA 60.7
MagThio 1.5 V5/R1 61.0 70.0
MagThio 2.0 V5/R1 63.9 71.3
Trisert	CB 1.0 R2/NA 60.9
Trisert	CB 1.5 R2/NA 57.5
CaTs 3.0 R1/R2 61.1 70.6
CaTs 5.0 R1/R2 63.2 73.0
MnThio,	2	×	2	with	starter 2.5 NA/at	planting 72.9









South Central Kansas Experiment Field
Effects of Nitrogen Rate and Previous Crop 
on Grain Yield in Continuous Wheat and 











































































































































































































































































Table 1. Wheat (2001-2005), canola (2006), and wheat (2007-2009) yields by tillage and nitrogen rate in a continuous wheat cropping system, South Central 
Kansas Experiment Field, Hutchinson
Yield1
2001 2002 2003 2004 2005 2006 2007 2009
N	Rate CT2 NT CT NT CT NT CT NT CT NT CT NT3 CT NT CT NT
lb/a ------------------------------------------------------------------------------------------------------bu/a--------------------------------------------------------------------------------
0 50 11 26 8 54 9 66 27 47 26 10 0 15 14 37 13
25 53 26 34 9 56 9 68 41 63 36 19 0 13 16 44 31
50 54 35 32 8 57 22 65 40 68 38 26 0 12 14 45 22
75 58 36 34 7 57 42 63 37 73 43 28 0 12 14 44 26
100 54 34 35 5 56 35 64 43 73 40 31 0 9 13 43 22
125 56 36 32 5 57 38 63 31 69 35 31 0 9 16 44 14








South Central Kansas Experiment Field
Table 2. Wheat yields after soybean in a soybean/wheat/grain sorghum rotation with 
nitrogen rates, South Central Kansas Experiment Field, Hutchinson
Yield1
N	Rate 2001 20022 2003 2004 2005 2006 2007 2008 2009
lb/a ----------------------------------------bu/a----------------------------------------
0 12 9 31 40 30 29 15 9 26
25 16 10 48 46 43 38 21 15 29
50 17 9 59 48 49 46 23 19 37
75 17 7 65 46 52 46 24 23 41
100 20 8 67 43 50 52 23 23 44
125 21 8 66 40 48 50 20 23 41
LSD3	(0.01) 7 4 3 5 5 3 3 3 6






Table 3. Wheat yields after grain sorghum in a wheat/cover crop/grain sorghum rota-
tion with nitrogen rates, South Central Kansas Experiment Field, Hutchinson
Yield1
N	Rate 2001 20022 2003 2004 2005 2006 2007 2009
lb/a ----------------------------------------bu/a----------------------------------------
0 45 10 9 47 59 38 10 7
HV3 45 10 5 36 63 58 13 16
50 41 8 4 35 56 61 15 26
WP3 41 9 8 37 60 64 13 30
100 39 5 5 32 55 58 14 29
SC3 42 6 6 36 55 55 11 33
LSD4	(0.01) 5 3 NS 8 6 5 2 5









































Table 4. Soybean yields after grain sorghum in a soybean/wheat/grain sorghum rotation with nitrogen rates, South Central Kansas Experiment Field, 
Hutchinson
	 Yield
N	Rate1 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
lb/a -------------------------------------------------------------------------------------------------bu/a---------------------------------------------------------------------------
0 16 26 22 33 25 7 22 5 53 20 18 15 36 33
25 17 29 23 35 21 8 22 6 50 19 18 16 39 33
50 18 30 23 36 23 9 22 6 50 18 18 14 37 35
75 20 29 24 36 24 8 21 7 51 18 18 15 37 34
100 22 31 25 37 21 9 21 7 51 19 18 16 39 34
125 20 25 24 34 22 8 22 7 49 19 19 14 39 34
LSD2	(0.01) 3 NS NS NS NS NS NS 1.4 NS NS 1 NS NS NS




































Table 5. Grain sorghum yields after wheat in a soybean/wheat/grain sorghum rotation with nitrogen rates, South Central Kansas Experiment Field,  
Hutchinson
	 Yield
N	Rate 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 20071 2008 2009
lb/a -------------------------------------------------------------------------------------------------bu/a---------------------------------------------------------------------------
0 32 13 57 52 55 15 34 10 86 86 19 --- 39 92
25 76 29 63 67 56 15 41 10 112 90 18 --- 43 92
50 93 40 61 82 54 13 43 9 129 97 16 --- 54 96
75 107 41 60 84 49 9 43 8 136 95 14 --- 56 87
100 106 65 55 77 50 7 46 8 141 101 12 --- 61 82
125 101 54 55 82 49 7 47 9 142 95 12 --- 74 87
LSD2	(0.01) 8 13 NS 13 NS NS 8 NS 9 12 4 --- 16 NS




































Table 6. Grain sorghum yields after canola in a canola/grain sorghum/wheat rotation with nitrogen rates, South Central Kansas Experiment Field,  
Hutchinson
	 Yield1
N	Rate 1996 1997 1998 1999 2000 2001 20022 2003 2004 2005 2006 2007 2008 2009
lb/a -------------------------------------------------------------------------------------------------bu/a---------------------------------------------------------------------------
0 73 26 69 81 68 17 22 21 92 84 20 37 70 118
25 99 36 70 106 54 17 21 16 138 93 21 50 85 127
50 111 52 73 109 66 13 25 15 135 90 28 48 98 129
75 93 35 72 95 51 19 23 17 138 101 23 52 96 131
100 109 54 67 103 45 12 25 14 136 89 27 52 100 122
125 94 21 72 92 51 19 19 19 94 80 28 53 101 129
LSD3	(0.01) 13 14 NS 21 16 6 NS 5 19 16 6 16 18 NS
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[Interaction] LSD (0.05) = 8.7






























Bars with the same letter are not statistically dierent at P<0.05 according to the LSD test.
Figure 2. Effect of tillage on soybean yield planted as a double crop after wheat, Southeast 
Agricultural Research Center, 2008.
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Table 1. Effect of conservation-tillage systems and nitrogen and phosphorus starter rates 
on yield and yield components of short-season corn, Southeast Agricultural Research 
Center, 2008 
Treatments Yield Population Kernel	weight Kernels/ear
bu/a plants/a mg
Tillage1
Reduced 153 27700 284 589
No-till 146 28500 281 577
LSD	(0.05) NS NS NS NS
Starter	N	Rate,	lb/a
20 147 28100 286 580
40 153 28000 281 595
60 149 28200 282 577
LSD	(0.05) NS NS NS NS
Starter	P2O5	rate,	lb/a
0 153 28100 284 581
25 150 27500 284 583
50 147 28600 280 588
	LSD	(0.05) NS NS NS NS
All	N-P	preplant 158 28200 285 601
Control	(No	N	or	P) 140 28100 278 533
1	Means	for	tillage	include	all	treatments.
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Table 2. Effect of conservation-tillage systems and nitrogen and phosphorus starter 
rates on corn dry matter accumulation at the V6, V12, R1 (silk), and R4 (dough) growth 
stages, Southeast Agricultural Research Center, 2008
Treatments V6 V12 R1 R4
---------------------------------	lb/a	-------------------------------
Tillage1
Reduced 480 3750 6230 12900
No-till 490 3610 6150 13300
LSD	(0.05) NS NS NS NS
Starter	N	Rate,	lb/a
20 490 3520 5930 12900
40 530 3780 6720 13300
60 520 3820 6370 13300
LSD	(0.05) NS NS 490 NS
Starter	P2O5	rate,	lb/a
0 490 3720 6370 13500
25 470 3490 6100 12800
50 590 3930 6560 13200
LSD	(0.05) 60 330† NS NS
All	N-P	preplant 450 4000 5860 13700
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
Table 1. Effects of planting date, irrigation scheme, and nitrogen placement on sweet 






Date	1 17100 6.08 323
Date	2 14900 4.54 278
LSD	(0.05) 1000 0.29 13
Irrigation	scheme
None 15600 5.07 293
VT	(1.5	in.) 15500 5.17 303
R2	(1.5	in.) 15900 5.17 296
VT-R2	(1.5	in.	at	each) 17000 5.81 310
LSD	(0.10) NS 0.41 NS
N	Placement
None 15800 5.20 297
Broadcast 15500 5.19 301
Knife 16600 5.54 303
LSD	(0.05) NS 0.28† NS
Interactions NS NS NS
†	Significant	at	the	0.10	probability	level.
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Table 1. Effects of nitrogen and previous wheat/double-crop options on subsequent 
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Table 1. Effects of nitrogen and previous wheat/double-crop options on subsequent 
























SOUTHEAST AGRICULTURAL RESEARCH CENTER
Effects of Fertilizer Nitrogen Rate and Time of 


































SOUTHEAST AGRICULTURAL RESEARCH CENTER
Table 1. Effects of fertilizer nitrogen rate and time of application on corn and grain sorghum 
yields, Southeast Agricultural Research Center, Columbus Unit, 2006 to 2009
Grain	yield
Rate	of	fertilizer	N1 Corn 	Grain	sorghum	
Preplant Side-dress 2008 3-year	avg. 2009 4-year	avg.
--------------lb	N/a	-------------- ----------------------------bu/a	----------------------------
30 0 77.2 77.8 106.1 92.8
60 0 89.6 92.0 129.3 113.9
90 0 111.8 111.1 138.0 123.1
120 0 129.6 122.0 142.4 133.3
150 0 130.4 128.5 148.2 136.0
30 30 84.2 89.1 126.3 113.7
30 60 103.3 107.3 138.6 125.6
30 90 116.7 118.7 147.3 136.3
30 120 113.4 126.6 151.4 139.1
LSD	(0.05) 6.4 6.1 6.7 3.4
1	30	lb	N/a	applied	preplant	as	18-46-0	to	all	treatments.
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Effect of Previous Crop, Nitrogen Placement 





































SOUTHEAST AGRICULTURAL RESEARCH CENTER
Table 1. Effect of previous crop, nitrogen application method, and time of nitrogen 












Subsurface	knife 33 67 45.4 52.4 59.8
(28%	liquid	N) 67 33 44.5 49.4 58.8
100 0 46.6 44.5 58.7
Surface	strip-band 33 67 44.8 46.0 57.2
(28%	liquid	N) 67 33 46.3 46.6 59.5
100 0 42.9 40.1 55.2
Surface	broadcast 33 67 44.9 45.2 54.8
(28%	liquid	N) 67 33 46.6 46.1 58.6
100 0 41.7 41.2 54.2
Surface	broadcast 33 67 45.2 48.5 59.0
(46%	urea) 67 33 46.1 45.1 59.0
100 0 45.5 41.1 56.7
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
Table 1. Comparison of fertilizer nitrogen sources applied in late winter to no-till 
winter wheat, Southeast Agricultural Research Center, Parsons Unit, 2009
Fertilizer	N	source1 N	rate N	application	method Yield
lb/a bu/a
UAN	(28%	N) 75 Broadcast 42.1
UAN	+	Nutrisphere 75 Broadcast 45.8
UAN	+	Agrotain 75 Broadcast 44.2
UAN	+	ATS 75 Broadcast 41.6
UAN 75 Subsurface-knife 41.8
UAN 75 Surface-band 41.0
ESN-polymer 75 Broadcast 39.4
Urea 75 Broadcast 37.8
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Table 1. Effects of phosphorus and potassium fertilizer rate and time of application on grain 
yield in a double-cropping system, Southeast Agricultural Research Center, Columbus Unit
Fertilizer	rate
Grain	sorghum Wheat Average	grain	yield	




120 0 0 120 0 0 90 42 32
120 45 45 120 45 45 92 46 34
120 90 90 120 0 0 95 44 33
120 60 60 120 60 60 93 46 33
120 120 120 120 0 0 95 46 33
120 75 75 120 75 75 94 46 33







Table 2. Effects of phosphorus and potassium fertilizer rate and time of application on soil 
phosphorus and potassium in a double-cropping system, Southeast Agricultural Research 
Center, Columbus Unit
Fertilizer	rate Soil	test	values
Grain	sorghum Wheat Site	1 Site	2
N P2O5 K2O N P2O5 K2O P K P K
-----------------------------------lb/a------------------------------------ ----------	ppm	----------
120 0 0 120 0 0 13 94 12 83
120 45 45 120 45 45 23 123 22 107
120 90 90 120 0 0 22 119 20 96
120 60 60 120 60 60 27 128 24 105
120 120 120 120 0 0 26 124 22 101
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SOUTHEAST AGRICULTURAL RESEARCH CENTER
Table 1. Forage yields of crabgrass in response to nitrogen management, Southeast Agri-
cultural Research Center, Mound Valley Unit
Year N	Rate N	Source N	Timing Cut	1 Cut	2 Total
---------------ton/a---------------
2006 0 --- --- 0.90 0.89 1.79
50 Urea 1X 1.23 0.93 2.16
2X 1.16 1.16 2.32
NH4NO3 1X 1.29 0.92 2.22
2X 0.80 1.06 1.86
100 Urea 1X 1.90 0.91 2.81
2X 1.28 1.26 2.53
NH4NO3 1X 1.95 0.92 2.87
2X 1.50 1.20 2.70
150 Urea 1X 2.04 0.90 2.95
2X 1.85 1.16 3.01
NH4NO3 1X 1.91 0.98 2.89
2X 1.65 1.07 2.72
200 Urea 1X 1.64 1.13 2.77
2X 1.79 0.88 2.66
NH4NO3 1X 1.72 1.06 2.77
2X 1.80 0.96 2.75
LSD 0.52 NS 0.47
2007 0 --- --- 0.24 1.96 2.16
50 Urea 1X 0.87 2.50 3.37
2X 0.27 2.96 3.33
NH4NO3 1X 0.86 2.28 3.14
2X 0.37 2.41 2.77
100 Urea 1X 1.40 3.20 4.58
2X 0.40 3.92 4.32
NH4NO3 1X 1.80 2.49 4.29
2X 1.26 3.60 5.08
150 Urea 1X 1.87 2.52 4.39
2X 1.49 3.92 5.41
NH4NO3 1X 1.75 2.98 4.73
2X 1.48 3.44 4.85
200 Urea 1X 1.21 3.03 4.24
2X 1.97 3.28 4.80
NH4NO3 1X 2.05 2.80 4.66
2X 2.03 2.75 4.63
LSD 0.79 0.52 0.64
continued
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Table 1. Forage yields of crabgrass in response to nitrogen management, Southeast Agri-
cultural Research Center, Mound Valley Unit
Year N	Rate N	Source N	Timing Cut	1 Cut	2 Total
---------------ton/a---------------
2008 0 --- --- 1.51 1.20 2.71
50 Urea 1X 2.97 1.23 4.20
2X 2.37 1.82 4.19
NH4NO3 1X 3.24 1.50 4.74
2X 2.10 2.22 4.32
100 Urea 1X 4.10 1.65 5.75
2X 3.56 1.91 5.48
NH4NO3 1X 3.79 1.90 5.69
2X 3.82 2.46 6.28
150 Urea 1X 3.99 1.55 5.54
2X 3.67 2.47 6.13
NH4NO3 1X 4.00 1.79 5.79
2X 4.00 2.26 6.26
200 Urea 1X 4.28 1.74 6.02
2X 4.32 2.28 6.60
NH4NO3 1X 3.98 1.44 5.42
2X 3.52 2.00 5.52
LSD 0.50 0.44 0.63
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Table 2. Forage nitrogen concentration of crabgrass in response to nitrogen manage-
ment, Southeast Agricultural Research Center, Mound Valley Unit
Year N	Rate N	Source N	Timing Cut	1 Cut	2
----------%----------
2006 0 --- --- 1.66 1.41
50 Urea 1X 1.99 1.71
2X 1.73 1.74
NH4NO3 1X 2.26 1.76
2X 1.65 1.67
100 Urea 1X 2.14 1.91
2X 2.19 1.84
NH4NO3 1X 2.35 1.83
2X 2.15 1.76
150 Urea 1X 2.55 1.87
2X 2.53 1.93
NH4NO3 1X 2.52 1.88
2X 2.36 1.95
200 Urea 1X 2.60 1.95
2X 2.44 2.11
NH4NO3 1X 2.68 1.91
2X 2.50 2.06
LSD 0.35 0.15
2008 0 --- --- 1.21 1.15
50 Urea 1X 1.06 0.99
2X 1.09 1.04
NH4NO3 1X 1.07 1.08
2X 1.33 1.07
100 Urea 1X 1.02 0.96
2X 1.03 1.19
NH4NO3 1X 1.31 1.05
2X 0.93 1.30
150 Urea 1X 1.61 1.49
2X 1.29 1.36
NH4NO3 1X 1.75 1.47
2X 1.32 1.63
200 Urea 1X 1.79 1.51
2X 1.28 1.68
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Table 1. Effect of nitrogen, phosphorus, and potassium fertilizers on irrigated sorghum yield, Tribune, KS, 2001–2009
Fertilizer Sorghum	yield
N P2O5 K2O 2001 2002 2003 2004 2005 2006 2007 2008 2009 Mean
--------------------	lb/a	-------------------- ------------------------------------------------------------	bu/a	------------------------------------------------------------
0 0 0 76 73 80 57 58 84 80 66 64 71
0 40 0 81 81 93 73 53 102 97 60 70 80
0 40 40 83 82 93 74 54 95 94 65 76 81
40 0 0 92 82 92 60 63 102 123 92 84 89
40 40 0 124 120 140 112 84 133 146 111 118 123
40 40 40 119 121 140 117 84 130 145 105 109 120
80 0 0 110 97 108 73 76 111 138 114 115 106
80 40 0 138 127 139 103 81 132 159 128 136 129
80 40 40 134 131 149 123 92 142 166 126 108 132
120 0 0 98 86 97 66 77 101 138 106 113 99
120 40 0 134 132 135 106 95 136 164 131 130 131
120 40 40 135 127 132 115 98 139 165 136 136 133
160 0 0 118 116 122 86 77 123 146 105 108 113
160 40 0 141 137 146 120 106 145 170 138 128 138
160 40 40 136 133 135 113 91 128 167 133 140 133
200 0 0 132 113 131 100 86 134 154 120 110 122
200 40 0 139 136 132 115 108 143 168 137 139 137
200 40 40 142 143 145 123 101 143 170 135 129 138
ANOVA	(P>F)
Nitrogen 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Linear 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Quadratic 0.001 0.001 0.001 0.018 0.005 0.004 0.001 0.001 0.001 0.001
P-K 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Zero	P	vs.	P 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
P	vs.	P-K 0.619 0.920 0.694 0.121 0.803 0.578 0.992 0.745 0.324 0.975











































Table 1. Effect of nitrogen, phosphorus, and potassium fertilizers on irrigated sorghum yield, Tribune, KS, 2001–2009
Fertilizer Sorghum	yield




0 	80 	79 	88 	68 55 93 91 64 70 77
40 112 108 124 	96 77 121 138 103 104 111
80 127 119 132 100 83 128 155 123 120 122
120 122 115 121 	96 90 125 156 124 126 121
160 132 129 134 107 92 132 161 125 125 128
200 138 131 136 113 98 140 164 131 126 132
LSD	(0.05) 	8 	9 	10 	11 10 11 9 7 11 6
P2O5-K2O,	lb/a
0 104 	94 105 	74 73 109 130 101 99 100
40-0 126 122 131 105 88 132 151 117 120 123
40-40 125 123 132 111 87 130 151 117 116 123
LSD	(0.05) 	6 	6 	7 	7 	7 7 6 5 7 4
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Table 1. Effect of nitrogen and phosphorus fertilization on irrigated corn yield, Tribune, KS, 2001–2009
N P2O5 2001 2002 2003 2004 2005 2006 2007 2008 2009 Mean
---------	lb/a	--------- -------------------------------------------------------------------------	bu/a	-------------------------------------------------------------------------
0 0 54 39 79 67 49 42 49 36 85 55
0 40 43 43 95 97 60 68 50 57 110 69
0 80 48 44 93 98 51 72 51 52 106 68
40 0 71 47 107 92 63 56 77 62 108 76
40 40 127 69 147 154 101 129 112 105 148 121
40 80 129 76 150 148 100 123 116 104 159 123
80 0 75 53 122 118 75 79 107 78 123 92
80 40 169 81 188 209 141 162 163 129 179 158
80 80 182 84 186 205 147 171 167 139 181 162
120 0 56 50 122 103 66 68 106 65 117 84
120 40 177 78 194 228 162 176 194 136 202 172
120 80 191 85 200 234 170 202 213 151 215 185
160 0 76 50 127 136 83 84 132 84 139 101
160 40 186 80 190 231 170 180 220 150 210 180
160 80 188 85 197 240 172 200 227 146 223 186
200 0 130 67 141 162 109 115 159 99 155 126
200 40 177 79 197 234 169 181 224 152 207 180
200 80 194 95 201 239 191 204 232 157 236 194
ANOVA	(P>F)
Nitrogen 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Linear 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Quadratic 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Phosphorus 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Linear 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001
Quadratic 0.001 0.007 0.001 0.001 0.001 0.001 0.001 0.001 0.001 0.001











































Table 1. Effect of nitrogen and phosphorus fertilization on irrigated corn yield, Tribune, KS, 2001–2009




0 48 42 89 87 53 61 50 48 100 64
40 109 64 135 132 88 103 102 91 138 107
80 142 73 165 178 121 137 146 115 161 137
120 142 71 172 188 133 149 171 118 178 147
160 150 71 172 203 142 155 193 127 191 156
200 167 80 180 212 156 167 205 136 199 167
LSD	(0.05) 15 8 9 11 10 15 11 9 12 8
P2O5,	lb/a
0 77 51 116 113 74 74 105 71 121 89
40 147 72 168 192 134 149 160 122 176 147
80 155 78 171 194 139 162 168 125 187 153
LSD	(0.05) 10 6 6 8 7 11 8 6 9 6
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